This research was carried out at the Teaching and Research Farm of the University of Uyo, Nigeria to study the effect of applying compost made from poultry manure, municipal waste and ash on maize growth and yield. The composting of the organic wastes was done using a dry weight ratio of 3:1:0.5 of poultry manure, municipal solid waste (sorted) and ash, respectively. The finished compost was applied to the maize in polythene bags at the rates of 0, 10, 20 and 40 t ha -1 . Each of these treatments was replicated four times. Eight maize seeds were planted per bag for six weeks during which soil samples were collected. Standard laboratory analysis was carried out on experimental soil, compost and maize plants samples. The mean plant height, root length and number of roots of maize planted on the control (soil only) were significantly (P<0.05) lower than those on all the compost fertilized treatments from 14 to 42 days after planting (DAP). Dry matter (%) of maize plant at 42 DAP indicated significant differences (P < 0.05) among all the treatments. Among the micronutrients Cr was not detected, Cd maintained a constant level of 2.60 mg kg -1 in both compost fertilized and unfertilized maize plants, while Fe, Mn and Co were found in lower amounts in plants fertilized with compost than in the soil only. Maize plants fertilized with various compost treatments performed better than those planted on soil only due to enhancement by the organic matter and various nutrients contained in the composts.
Introduction
One of the greatest problems facing most African countries is the inability to grow enough food for her ever-increasing population. One of the constraints is the inherent low fertility of the soils. Research also indicates that a considerable part of the required nitrogen and potassium for intensive cropping could be met by including legumes in crop rotation and by recycling nutrients through the application of good quality compost (Agboola, 1974) .
Urban or municipal compost can be detrimental to farming if proper characterization is not done. Sobulo (2000) agreed with this when he reported that proper soil test should be carried out before applying both organic and mineral fertilizer to Zea mays. Research on the use of organic manure for arable crop production in Nigeria dates back to almost a century now, starting with the pioneering work of Harthey and Greenwood (1933) . The main thrust of these early studies was focused on the nutrients in a series of experiments conducted between 1934 and 1940. Recently, in Nigeria and the tropics in general, more work had been done on the effect of applying organic manures to various crops (Uko et al., 2009; John et al., 2010 John et al., , 2011 Iren et al., 2011 . This is because of the ever-degrading soil fertility status of her soils due to reduction in organic matter content.
Reduction in soil organic matter also leads to nutrient imbalance resulting in poor crop growth and yield (Lal & Kang, 1982) . The main role of animal manures in the maintenance of soil fertility is as a supplier of plant nutrients, particularly nitrogen, phosphorus and a wide range of trace elements. The effect of heavy metals on plants nutrition (most of which are micronutrients) and crop responses have been studied mostly for maize, cotton, and tree crops such as cocoa and oil palm (Lombin & Abdullahi, 1978; John, 2007) . However, Esenowo (1994) reported that Zn, Cu, Pb, Ni are the sources of toxicity found most frequent in higher plants, but the level at which heavy metals may become toxic to plants varies greatly with environmental conditions (Baath et al., 1998 Bray and Kurtz (1945) and P in the extract measured by the colour method of Murphy and Riley (1962) . Exchangeable acidity was extracted with IN KCI and determined by titration. pH was determined in a 1:2 soil/water ratio using a digital pH meter. Exchangeable bases were extracted with IN NH 4 OAc, while Ca 2+ and Mg 2+ were determined by EDTA titration, and K + and Na + were measured by the flame analyzer. Particle size distribution was determined by the hydrometer method of Bouyoucos (1962) . Micronutients content of plant sample were determined using analytical method described by Udo et al. (2009) .
Chemi
Data collected included plant height, root length and dry matter of the maize at six weeks after planting. And these were subjected to analysis of variance (ANOVA) and means were compared with Fishers' Least Significance Difference (LSD) at 5 % level of probability (Gomez & Gomez, 1994) .
Results and Discussion
Plant nutrient contents of the organic materials used for the preparation of the compost varied among the various organics as shown in Table 1 . Poultry dropping contained the highest amount of organic matter, Total N, P and K than market waste and palm oil ash. The pH of all the organic materials were alkaline but market waste and palm oil ash possessed very low moisture compared with poultry dropping. The pH levels of the soil at six weeks after planting under all the compost treatments were higher than its value before planting. This might results from the inclusion of ash in the compost whose high content of K and Ca reduced the acidity of this soil. The soil chemical properties such as C, N, P, Ca, K, Mg and Na at six weeks after planting increased with increase in the application rates but were generally lower in soil content than before the planting of the maize as presented on Table 2 . The high organic matter content of the compost enhanced the absorption of nutrients and water by the growing plant which highly affected the level of nutrients in the soil at the end of the experiment. The contents of Cu and Mn were higher at the commencement of composting compared to all other heavy metals whose content were higher at the end of composting, resulting from the mineralization process during microbial decay of the various organic materials. However, very low levels of Cd, V and Co were detected in the finished compost as shown on Table 3 . The pH levels of all the maize plants with or without compost application were alkaline in reaction and also increased with increase in the rate of application of the compost to the crop plant.
Apart from some exchangeable cations such as Ca, Mg, Na and P contents of the growing maize plant, the uptake of C, N and K on treatments fertilized with compost were higher than the control (soil alone), though these elements increased slightly with increase in the rate of applied compost. These are shown on Table 4 . However, the uptake of Ca by plants in all the fertilized treatments was lower than that of the untreated plants in the control (soil only). 
Changes in Micronutrients Content of Maize Plants.
The application of different rates of the composts containing various levels of micronutrients to the maize plants on soil with poor nutrients content and low pH (4.86) resulted in changes in their plant contents at six weeks after planting. Whereas Cr was not detected in the maize plants under both fertilized and unfertilized treatments, micronutrients such as Fe, Mn and Co were found in lower amounts in the compost fertilized plants than in the soil only (Table 4) . However, Cd which had the least content of 1.69 mg kg -1 in the finished compost maintained a constant level of 2.60 mg kg -1 in all the plants whether treated or not with compost. Carroll (2011) reported that the amount of any micronutrient absorbed depends on the plant's response to the nutrient, bioavailability of the nutrient and concentration of the nutrient around the root's surface of the plant. 
Influence of Different Rates of Applied Compost on the Growth Components of Maize
The mean root length, root number and maize plant height increased with increase in the time of planting, both on soil alone and on soil with different rates of compost application. Maize plants that received 40 t ha -1 compost had the highest means root length, root number and plant height while maize plants on soil alone had the lowest of these components.
The mean plant height (cm) of maize plants with the different levels of compost application taken at 7, 14, 21, 28, 35 and 42 days after planting (DPA) were significantly different (P < 0.05) among the various treatment as shown in Table 3 . Maize plants on soil fertilized with 40 t/ha compost had the highest height as represented on Table 5 . Mean root number and root length of the maize plants followed the same trend as mean plant height. However, mean root number and mean root length taken at 7 DAP were not significantly different (P < 0.05) among the different treatments. Tables 6 and 7 show the mean root number and root length, respectively, of the maize as affected by the application of different rates of the compost. Tables 5, 6 and 7 showed significant (P < 0.05) increase in growth parameters (plant height, plant root number and plant root length) which were directly proportional to increase in DAP and also directly proportional to increase in levels of compost application. Significant growth and yield increases with the use of compost have been reported by Parr (1995) and Dowdy (1998) .
Dry Matter Weight (%) of Maize Plant at 42 DAP
The dry matter weight (%) of maize plant taken from each treatment at 42 DAP indicated that there were significant different (P < 0.05) in all the treatments. The highest percent dry matter weight was obtained from maize plant with no compost application (control or soil only) while the lowest dry matter was that of maize plant on fertilized with 40 t ha -1 compost application. The dry matter weight decreased with increase in rate of application of the compost.
Dry matter (%) content expressed as the percent dry matter weight of the plant over the total fresh weight of same plant showed significant increase in maize planted on the control than treatments enriched with the compost. This might be enhanced by the increased water and nutrient absorption capacities of the compost fertilized plants resulting in high moisture content of the fertilized plants than those on the control. If the maize plants were to be fed to animals as forage, then maize plants grown on soil treated with compost (especially on soil with 40 t ha -1 of compost) will be preferred by animals. Akinola (1991) reported that dairy cows, fattening cattle and pregnant ewes need young leafy and highly digestible materials, which are very suitable at the early flowering stage. This is because the more favourable growth conditions of the maize plant fertilized with 40 t ha -1 compost has higher non-protein N content as well as total N value which entails high digestibility since they are more crisp and succulent.
Conclusion
The beneficial effect of fertilizing maize with compost enhanced the significant growth and increased total dry matter yield of the crop which correlates with increase in the rate of compost applied. The increased soil nutrients in treated soils after harvesting of the crop can be attributed to the improvement in the nutrient and water holding capacities of the soil resulting from the application of the compost.
